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Claims 

1 \ 1. A method for making a water insoluble 

2 biocompatible composition, said method comprising combining 

3 in 2m aqueous mixture, a polyanionic polysaccharide, a 

4 nucleW)hile, and an activating agent under conditions 

5 sufficr^nt to form said composition. 

6 2. \ The method of claim 1 wherein two or more 

7 polyanionic polysaccharides are employed, 

8 3. The method of claim 1 or 2 wherein said 

9 polyanionic polysatecharides are chosen from the group 

10 consisting of carbowmethyl cellulose, carboxymethyl 

11 amylose, hyaluronic aaid, chondroitin-6-sulf ate, dermatin 

12 sulfate, heparin, and heparin sulfate. 

13 4. The method of olaim 1 wherein said polyanionic 

14 polysaccharide is hyaluronic \cid. 

15 5. The method of claim \ wherein said polyanionic 

16 polysaccharide is carboxymethyl cellulose. 

17 6. The method of claim 1 wherein said polyanionic 

18 polysaccharide is carboxymethyl amyloseX 

19 7. The method of claim 2 wherein t^p of said 

20 polyanionic polysaccharides are hyaluronic ac\d and 

21 carboxymethyl cellulose. \ 

22 8. The method of claim 1 wherein said activating 

23 agent is chosen from the group consisting of benzotrx^zole- 

24 1-yloxytris (dimethylamino) phosphonium hexaf luorophosphake, 

25 O-benzotriazole-l-yl-W, W, W -tetramethyluronium \ 
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26 Niexaf luorophosphate , bromotris (dimethylamino) phosphonium 

27 hexaf luorophosphate, bromotris (pyrrolidinyl) phosphonium 

28 hem^luorophosphate and the corresponding halide salts 

29 thereis^f. 

30 9\ The method of claim 1 wherein said polyanionic 

31 polysaccharide are present in a concentration of 0.0002 - 

32 O.IM. \ 

33 10. TheNjnethod of claim 9 wherein said polyanionic 

34 polysaccharide is ^^resent in a concentration of 0.0005 

35 0.02M. \ 

36 11. The method^of claim 1 wherein said method is 

37 carried out at a pH 3.5 A^.O. 

38 12. The method of clWim 1 wherein the stoichiometry 

39 of said activating agent to said polysaccharide is at least 

40 0.1 molar equivalent of said actuating agent per molar 

41 equivalent of said polyanionic pol^accharide. 

42 13. The method of claim 1 wherein said nucleophile 

43 is chosen from the group consisting of an amino acid amide, 

44 a monofunctional amine, an amino acid este^r, an amino 

45 alcohol, an amino thiol, an amino phenol, a\ amino catechol, 

46 an amino acid, a salt of an amino acid, a pep*tide, and a 

47 protein. \ 

48 14. The method of claim 1 wherein the storchiometry 

49 of said polyanionic polysaccharide to said nucleophiS^ is at 

50 least 1 molar equivalent of nucleophile per molar equivalent 

51 of polyanionic polysaccharide. *\ 
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15. A method for medcing a vat r insoluble 



53 biocompatible composition, said method comprising combining, 

54 in an aqueous mixture, one or more polyanionic 

55 polysaccharides, a modifying compound, a nucleophile, and an 

56 activating agent under conditions sufficient to form said 

57 composition wherein said modifying compound causes the 

58 formation of a new active carbonyl groups on said 

59 polyanionic polysaccharide. 

60 16. The method of claim 15 wherein two or more 

61 polyanionic polysaccharides are employed. 

62 17. The method of claim 15 or 16 wherein said 

63 polyanionic polysaccharides are chosen from the group 

64 consisting of carboxymethyl cellulose, carboxymethyl 

65 amy lose, hyaluronic acid, chondroitin-6-sulfate, dermatin 

66 sulfate, heparin, and heparin sulfate. 

67 18. The method of claim 15 wherein said polyanionic 

68 polysaccharide is hyaluronic acid. 

69 19. The method of claim 15 wherein said polyanionic 

70 polysaccharide is carboxymethyl cellulose. 

71 20. The method of claim 15 wherein said polyanionic 

72 polysaccharide is carboxymethyl amy lose. 

73 21. The method of claim 16 wherein two of said 

74 polyanionic polysaccharides are hyaluronic acid and carboxyl 

75 methyl cellulose. 

76 22. The method of claim 15 wherein said modifying 

77 compound is chosen from the group consisting of 
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78 l-hydroxybenzotriazole hydrate, 1-hydroxybenzotriazole 

7 9 monohydrate , N-hydroxysulf osuccinimide , 

8 0 N-hydroxysuccinimide , 4-nitrophenol , 2-nitrophenol , 

81 4-nitrothiophenol, 2-nitrothiophenol, pentachlorophenol^ 

82 pentaf luorophenol, imidazole, tetrazole, and 

83 4-dimethylaminopyridine. 



84 23. The method of claim 15 wherein said activating 

85 ageijt comprises a carbodiimide. 

86 24. The method of claim 23 wherein said 

87 carbodiimide comprises l-ethyl-3- (3-dimethylaminopropyl) 

88 carbodiimide, or l-ethyl-3- (3-dimethylaminopropyl) 

89 carbodiimide methiodide. 

90 25. The method of claim 15 wherein said polyanionic 

91 polysaccharide is present in a concentration of 0.0002 - 

92 O.IM. 

93 26. The method of claim 25 wherein said polyanionic 

94 polysaccharide is present in a concentration of 0.0005 to 

95 0.02M. 

96 27. The method of claim 15 wherein said method is 

97 carried out at a pH 3 . 5 - 8 . 0 . 

98 28. The method of claim 15 wherein the 

99 stoichiometry of said polyanionic polysaccharide to said 

100 activating agent is at least 0.1 molar equivalent of said 

101 activating agent per molar equivalent of said polyanionic 

102 polysaccharide . 
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103 29. The method of claim 15 wherein the 

104 stoichiometry of said modifying agent to said activating 

105 agent is at least 1 molar equivalent of said modifying 

106 compound per molar equivalent of said activating agent. 

107 30. The method of claim 15 wherein said nucleophile 

108 is chosen from the group consisting of an amino acid amide, 

109 a monofunctional amine, an amino acid ester, an amino 

110 alcohol, an amino thiol, an amino phenol, an amino catechol, 

111 an amino acid, a salt of an amino acid, a peptide, and a 

112 protein. 

113 X. 31. A water insoluble composition prepared 

114 accdx;ding to the method of claim 1, 2, 15 or 16. 

115 32X^^The composition of claim 31 wherein said 

116 composition rs in the form of a gel. 

117 33. The coihi^sition of claim 31 wherein said 

118 composition is in the^§orm of fibers. 

119 34. The composition\^f claim 31 wherein said 

120 composition is in the form of aN{iembrane. 

121 35. The composition of claim 3>1 wherein said 

122 composition is in the form of a foam. 

123 36. The composition of claim 31 whereiivsaid 

124 composition is in the form of an adhesion prevent^to 

125 composition. 
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126 \ 37. The composition of claim 31, further comprising 

127 a phannaceutically active substance dispersed within said 

128 composition. 

129 \ 38. The composition of claim 37 wherein said 

130 pharmaceutically active substance is chosen from the group 

131 consisting of proteins, growth factors, enzymes, drugs, 

132 biopolymersV and biologically compatible synthetic polymers. 

133 39. Abater insoluble composition comprising the 

134 reaction produc^^\pf a polyanionic polysaccharide, a 

135 nucleophile, and an activating agent. 

Q 136 40. A water rnsoluble composition comprising the 

fi 137 reaction product of twoyor more polyanionic polysaccharides, 

U1 138 a nucleophile, and an activating agent. 

f=% 139 41. The water insoluble composition of claim 39 or 

nJ 140 40 wherein said activating agent is chosen from the group 

141 consisting of benzotria2ole-l-y^xytris(dimethylamino) - 

142 phosphonium hexaf luorophosphate, >0-benzotriazole-l-yl- 
^? 143 r/,N,]y',2\r'-tetramethyluronium hexaf luorophosphate, 

n 144 bromotris (dimethylamino) phosphonium i^xaf luorophosphate, 

145 bromotris (pyrrolidinyl) phosphonium hexiaf luorophosphate and 

146 the corresponding halide salts thereof .\ 

147 42. A water insoluble composition ^mprising the 

148 reaction product of a polyanionic polysaccha^de, a 

149 modifying compound, a nucleophile, and an act rating agent. 

150 43. A water insoluble composition comprisiJig the 

151 reaction or product of two or more polyanionic \ 

152 polysaccharides, a modiying compound, a nucleophile, \nd an 

153 activating agent. \ 
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154 \ 44. The composition of claim 39, 40, 42 or 43 

155 whWin said polyanionic polysaccharides are chosen from the 

156 grou>consisting of carboxymethyl cellulose, carboxymethyl 

157 amylo^ hyaluronic acid, chondroitin-6-sulfate, dermatin 

158 sulfate\ heparin, and heparin sulfate. 
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45. \ The composition of claim 39 or 42 wherein said 
polyanionic ^lysaccharide is hyaluronic acid. 



46. TheWposition of claim 39 or 42 wherein said 
^ 162 polyanionic polys^charide is carboxymethyl cellulose. 



'^^^ competition of claim 39 or 42 wherein said 
164 polyanionic polysaccharide is carboxymethyl amy lose. 



48. The composition of claim 40 or 43 wherein two 
of said polyanionic polysaccharides are hyaluronic acid and 
carboxy methyl cellulose. 

49. The composition of c3\im 39, 40, 42 or 43 
wherein said nucleophile is chosen \rom the group consisting 
of an amino acid amide, a monofuncti^i amine, an amino 
acid ester, an amino alcohol, an aminoVhiol, an amino 
phenol, an amino catechol, an amino acid\a salt of an amino 
acid, a peptide, and a protein. 

50. The composition of claim 42 or 43yherein said 
modifying compound is chosen from the group con^sting of 
l-hydroxybenzotriazole hydrate, l-hydroxybenzotri^zole 
monohydrate , N-hydroxysulf osuccinimide , 
N-hydroxysuccinimide, 4-nitrophenol, 2-nitrophenol, 
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•nitrothiophenol, 2-nitrothiophenol, p ntachlorophenol , 
pe^tafluorophenol, imidazole, tetrazole, and 
4-ditaethylaminopyridine . 



The composition of claim 42 or 43 wherein said 
183 activatin\ agent comprises a carbodiimide. 
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52. the composition of claim 51 wherein said 
carbodiimide cWises l-ethyl-3- (3-dimethylaminopropyl) 
carbodiimide, orV-ethyl-3- (3-dimethylaminopropyl) 
carbodiimide methiodide. 



I 53. The compo^ion of claims 39, 40, 42 or 43 

I 189 wherein said compositiorKis in the form of a gel. 

I 54. The composition\of claims 39, 40, 42 or 43 

; 191 wherein said composition is ik the form of fibers. 

i 55. The composition of claims 39, 40, 42 or 43 

193 wherein said composition is in the\orm of a membrane. 

56. The composition of claimsNag, 40, 42 or 43 
195 wherein said composition is in the form\f a foam. 

57. The composition of claims 39, 4)\. 42 or 43 

197 wherein said composition is in the form of ar\dhesion 

198 prevention composition. 
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58. The composition of claims 39, 40, 42 o\43, 
further comprising a pharmaceutically active substandte 
dispersed within said composition. \ 
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.Tliecoinposition of claim 58 wherein said 
phannaceuticalir^etive^ubstance is chosen from the group 
consisting of proteins, growtiTYactoc^^^^yjnes , drugs, 
biopolymers, and biologically compatibir5K^lieti«.^^ers, 



